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EXECUTIVE SUMMARY

Based on’initial data obtained from the use of low-flow sampling techniques at the Portsmouth Gaseous
Diffusion Plant (PORTS), the United States Department of Energy (DOE) and the Ohio Environmental
Protection Agency (Ohio EPA) developed a revised approach for evaluating potential metals and
radiological contamination in ten areas of concern (AOCs). This approach included the completion of a
special study consisting of the re-sampling of selected wells in the ten AOCs. The objective of this special
study is to confirm or refute earlier determinations regarding metals and/or radiological contamination by
determining if the elevated metals concentrations observed during the Resource Conservation and
Recovery Act (RCRA) Facility Investigations (RFIs) were due to sample turbidity. This determination
involved a comparison of turbidity values and associated metals concentrations obtained from analysis of
the RFI samples collected with a bailer to those obtained using low-flow sampling methods. Special
sampling for this report was performed according to specifications providéd in the Integrated Groundwater
Monitoring Plan (IGWMP) for the Portsmouth Gaseous Diffusion Plant [IGWMP, (DOE 1998¢)]. .

Selection of the ten metal AOCs, in December 1996, was based on metals results from unfiltered
groundwater sampled with bailers during the RFIs. AOCs were selected based op conditions related to
one or more of the following criteria: high metal concentrations in one or more wells as determined from
historical data; high frequency of wells with unfiltered metal detections above background levels or MCLs;
a potential source such as a landfill; and/or a known groundwater volatile organic compound (VOC)
plume.

The wells selected for sampling during this special study include both Gallia and Berea wells. Low-flow
bladder pumps were used to extract samples to minimize turbidity. Samples were analyzed for tucbidity

-~ ——-——-—-as-well as metals-and radiological parameters. Two rounds of low-flow sampling were completed at each

AOC from August 1997 through March 1999, Low-flow sampling results from wells sampled in the
PORTS groundwater monitoring program during the period from 1998 through the first quarter of 1999
were also evaluated.

It is apparent from a review of the data that low-flow sampling methods reduce turbidity of samples as
compared to samples collected with a bailer. Decreases in specific metal concentrations, gross alpha, and
gross beta activities also correspond with decreases in turbidity.

*
.

Three AOCs have no metal concerns and require no further monitoring for non-radiological metals. These
three AOCS are:

*  Quadrant Il Groundwater Investi gative Area
e X-740 Waste Qil Handling Facility Area (Quadrant an
*  X-344/X-630 Area (Quadrant Iv)

Additional monitoring for metals is required at seven of the ten AOCs:
* Quadrant I Groundwater Investi gative Area

¢ X-120/X-749/Peter Kiewit Landfill Area (Quadrant I)

* X-701B Holding Pond Area (Quadrant IT)

ES-1
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¢ X-744G Bulk Storage Building (Quadrant II)

*  X-633 Pump House and Cooling Towers Area (Quadrant II)
e  X-533 Switchyard and Associated Buildings (Quadrant IV)
e X-734 Landfills Area (Quadrant I'V)

If the groundwater monitoring should demonstrate an increase of metals at these seven units, then
additional remedial evaluation will be performed.

Monitoring associated with the Peter Kiewit Landfill (part of the X-120/X-749/PK AOC) and the X-734
Landfills Area includes metals analyses. Cobalt was detected during two rounds of sampling from wells
screened within the drainage ditch alluvium composed of sediment and reworked Sunbury and Berea
deposits. Naturally occurring cobalt has been identified in the Berea formation, based on background
sampling results. These results were collected from wells located adjacent to the landfills, so a release
cannot be ruled out. Other metal concentrations, radiological activities and associated distribution patterns
do not indicate metals or radiological contamination problems within these AOCs. Monitoring, including
analysis for cobalt, will continue as prescribed in the IGWMP for these landfills.

Injection of oxidants associated with demonstration projects to evaluate technologies applicable in the
remediation of VOCs, resulted in residual oxidant concentrations (containing manganese) that should be
monitored at the X-701B and Quadrant I Groundwater Investigative Areas. Data gathered from this
monitoring will be useful in understanding dissipation rates for oxidants in the event of future injection
applications.

One AOC, X-701B Holding Pond Area in (Quadrant II), has two wells, X701-BW2G and X701-09G with
an array of metals above PRGs located centrally within the VOC plume. These wells are separated by

concentrations indicates that there is not a widespread metals problem in this AOC. However, additional
monitoring for selected metals is warranted.

The three remaining AOCs evaluated during this special study have detections of metals above PRGs that
were detected in two or more adjacent wells during both sampling rounds or during both rounds of
sampling in one well in the vicinity of a plausible source. These three AOCs and associated potential
contaminants include:

Area of Concern Potential Contaminants ~
X-744G Bulk Storage Building Cadmium, Nickel

X-533 Switchyard and Associated Buildings Cadmium, Cobalt, Nickel
X-633 Pump House and Cooling Tower Area Chromium

Cadmium and nickel were detected above PRGs during both rounds of sampling in three wells south and
west of the X-744G Bulk Storage Building (Quadrant II). These wells are bounded by wells where
cadmium and nickel concentrations were either below detection limits or below background levels. Nickel
concentrations in this area do not result in HI values greater than one; however, cadmium HI values are
greater than one. A review of soil data in this area did not indicate contaminant sources for these two
metals. It should also be noted that the low-flow sampling conducted during this study produced turbid

ES-2
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samples at most of the wells in this area. Continued monitoring of this area during the Quadrant II CMI
is warranted.

Cadmium, cobalt and nickel were detected above PRGs in groundwater in the vicinity of the X-533
Switchyard and Associated Buildings (Quadrant IV). Cadmium, cobalt and nickel were detected during
both rounds of sampling at- X533-03G and -03G north of the X-533 Switchyard and north of the
transformer cleaning pad, respectively. A review of soil data in this area does not indicate significant
concentrations of cadmium or cobalt, although nickel is detected slightly above background throughout
the area. Although widespread occurrence of these metals in groundwater at this AOC is not apparent,
continued monitoring may be warranted.

Chromium was detected above the PRG in groundwater in the vicinity of the X-633 Pump House and
Cooling Towers (Quadrant I). Chromium was detected during both rounds of sampling af X633-07G west
of the X-633-2C cooling tower basin. A review of soil data in this area does not indicate significant
concentrations of chromium in the area. Although widespread occurrence of chromium i groundwater
at this AOC is not apparent, continued monitoring may be warranted.

The Quadrant IT Groundwater Investigative Area and the X-701B Holding Pond were the only AOCs with
technetium activities that exceeded the PRG. These areas are controlled by groundwater extraction systems
and are being remediated concurrently with the VOC plumes. Treatment facility effluent monitoring
indicates that any radiological constituents contained in inﬂuenE are being removed.

An evaluation of wells with repeated detections of gross alpha or gross beta greater than background
indicates correspondingly elevated levels of uranium or technetium, respectively. Turbidity appears to

have been responsible for most of the elevated gross-alpha- and-gress-beta-activities-detected ifi REI

samples.
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1. INTRODUCTION

The Portsmouth Gaseous Diffusion Plant (PORTS) is located near Piketon, Ohio, in the south-central portion
of the state. The principal process at the PORTS facility is the separation of uranium isotopes through
gaseous diffusion. The active or industrialized portion of the plant site encompasses approximately 1,000
acres of the 3,714-acre United States Department of Energy (DOE) reservation. Environmental conditions
at PORTS have been assessed, in part, by a long-term groundwater monitoring program as well as individual
groundwater sampling investigations.” Groundwater ﬂow beneath most of PORTS occurs in two distinct
hydrogeologic units: an upper water-bearlng unit in the unconsolidated material (Gallia) and a lower
water-bearing unit in the Berea sandstoné (Berea). On the basxs of sample data from historical groundwater
monitoring of these hydrogeologic units at PORTS, ten metals Areas of Concern (AOCs) were selected in
December 1996 (DOE 1998c). The ten AOCs are listed below and their locatlons at PORTS are shown in
Figure 1.1.

Quadrant |

e Quadrant I Groundwater Investigative Area (mcludmg the X-747F Materlal Storage Yard)
X-120/X-749/PK Landfill Area

Quadrant IT

¢ Quadrant II Groundwater Investigative Area
e X-701B Holding Pond
. X 744G Bulk Storage Building

Quadrant IIT

o X-740 Waste Oil Handling Facility

Quadrant IV

e X-533 Switchyard and Associated Buildings
o  X-344/X-630 Area
o X-734 Landfills

These AOCs were primarily identified on the basis of historical unfilteréd groundwater sample data. Most
of these groundwater samples were collected using bailers, which are more likely to yield turbid samples that
may influence the concentrations of detected metals or radiological parameters. High sample turbidity is
believed to be responsible for the elevated RFI results for metals, gross alpha, and gross beta.
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On the basis of initial data obtained from the use of low-flow, low-volume sampling techniques at PORTS,
DOE and the Ohio Environmental Protection Agency (Ohio EPA) developed a revised approach for
evaluating potential metals and radiological contamination at the AOCs. This approach: included the
completion of a special study consisting of the re-sampling of wells in the ten AOCs where historically high
concentrations of metals and elevated radiological activity values have been detected. The objective of the
special study is to confirm or refute earlier determinations regarding metals and/or radiological
contamination at the AOCs by determining if the elevated metals concentrations observed during the RFI
were due to sample turbidity.

Procedures for the special study and a list of wells to be re-sampled were provided in the Integrated
Groundwater Monitoring Plan for the Portsmouth Gaseous Diffusion Plant [IGWMP, (DOE 1998c)]. The
wells selected for sampling during this special study include both Gallia and Berea wells that are generally
a subset of the wells sampled for long-term monitoring of volatile organic compounds (VOCs) and other
constituents. Wells were selected to correspond with, or to be.in the vicinity of, wells which have exhibited
high metal concentrations or high gross alpha and gross beta activities (DOE 1998c). Groundwater samples
were collected twice from each well. Well sampling was conducted from August 1997 through March 1999,
Although only a few Berea wells were included in this study, the effect of turbidity on metals concentrations
in Berea groundwater was more fully evaluated in the Berea Metals Study Report (DOE 1998a). The results
of that study indicate that adequate well development which reduces turbidity, results in lower metal
concentrations in Berea groundwater. ‘Additional well developmert has not been as successfiil in reducing

In order to obtain representative samples, bladder or peristaltic pumps were used to extract the samples at
a low-flow rate and to minimize turbidity. Samples were analyzed for turbidity, metals and radiological
parameters listed in Table 1.1:

Gross Alph ~

ntimony Lead
Arsenic’ - | Manganese Gross Beta
Barium* " | Mercury* | Technetium
Beryllium * Nickel ‘ | Uranium
Cadmium._ v Silver ‘

Chroniium o ~ | Thallium

Cobalt } | Vanadium

* At the request of Ohio EPA, barium and mercury were added to the analyte list for the X-633 wells and
mercury was added to the analyte list for well X701-46G. Also, antimony was added to the analyte list
for the second round of sampling of the X749/X120 wells.

The first round of sampling results was submitted to Ohio EPA on November 4, 1998 (DOE 1998b) in
accordance with the agreement reached in a meeting between the Ohio EPA and DOE on July 28, 1998. This
report fulfills the requirements of that agreement by presenting the complete set of results for the ‘metals
special study including results for the first and second rounds of sampling.

3
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In addition to the samples collected specifically for this study, metal and/or radiological parameter results
have been obtained from other wells or sampling events within some of the metals AOCs. Beginning the
first quarter of 1998, all samples from PORTS to be analyzed for inorganic constituents according to the
IGWMP have been collected using low-flow sampling techniques (dedicated bladder pump or peristaltic
pump). These results through the first quarter of 1999 are included in the evaluation of each AOC.

2. METHODOLOGY

This section provides references for procedures used to collect and analyze groundwater samples from the
metals special study. This section also provides an explanation of the screening process used to evaluate
metals concentrations and radionuclide activity within the AOCs.:

2.1 SAMPLING AND ANALYSIS

Wells selected for sampling during this special study are listed in the IGWMP. Two wells, X701-28G and
~ X701-46G, are included on the list for two AOCs (Quadrant II Investigative Area and the X-701B Holding
Pond) in the IGWMP. Based on the selected AOC boundaries for this report, these two wells have been
included in the discussion for the Quadrant II Investigative Area; analytical results for these wells are
summarized on associated tables and figures.

Well X701-01G is included with the X-701B Holding Pond AOC in the IGWMP. However, based on metals
results, the upgradient location at X-701B and the proximity to the X-744G Bulk Storage Building, this well
has been included in the discussion of the X-744G Bulk Storage Building AOC.

In order to obtain representative samples, groundwater sampling during this study was performed using
low-flow sampling techniques to minimize turbidity. Turbidity measurements are presented in Tables A-1
through A-10 in Appendix A for each groundwater sample collected for this study. A comparison of
turbidities and analyte concentrations from bailed and low-flow samples is included in Section 3.

Groundwater sample collection and handling were performed according to procedures outlined in the
IGWMP. All wells listed in the IGWMP were sampled for all required parameters with the exception of
X734-16G, X734-20G and X734-05B, which produced insufficient sample volumes, and PK-02G, PK-06G
and X749-12G which have been plugged and abandoned.

Analytical methods used during this study are summarized below. During this study, metals were analyzed
by SW-846 Method 6010 with the exception of lead and mercury which were analyzed according to SW-846
Method 7421 and SW-846 Method 7470, respectively. Because analytical results from some of the wells
were obtained from the natural attenuation sampling conducted in 1997 and 1998, different analytical
methods were used for arsenic and lead. Analytes and associated analytical methods are listed in Table 2.1.
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> ' Table 2.1. Analytical laboratory methods used for each analyte

Antimony SW8466010 . - | o
Arsenic | SW846.6010 . - . SW846 7060
Barium . SW846 6010 : o ' '
Beryllium SW846 6010 .
|Cadmium SW846 6010

_|Chromium  SW846 6010 -
Cobalt . SW846 6010 - - = T .

JLead : - SW846 7421 SW846 6010 N
Manganese | - SW846:6010 © = '
Mercury  © | "~ SWB846 7470
Nickel - SW846 6010
Silver SW846 6010
Thallium 1 -~ SW846 6010
Vanadium SW846 6010
iGross Alpha PORTS XP4-TS-R1L7230 PORTS TSD553-230
GrossBeta = | = PORTS XP4-TS-RL7230 - PORTS TSD553-230
Technetium - PORTS XP4-TS-RL7330 PORTS TSD553-330
Uranium PORTS XP4-TS-ST7900 PORTS TSD552-150

' 22 SAMPLESCREENING

Metal concentrations and radioxiuclide activities were compared to preliminary remediation goals (PRGs)

S — r--Whiehv—havef—bé‘en»-deﬁned"in-fthe*a_pprovedfcl’e‘anup Alternatives Study/Corrective Measures Study
(CAS/CMS) Reports for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio (DOE 1998d). PRGs used
for evaluating analyte concentrations at PORTS consist of values compiled from Applicable or Relevant and
Appropriate Requirements (ARARs) established for regulating groundwater at a Resource Conservation and
Recovery Act (RCRA) Facility (primarily maximum contaminant levels [MCLs]); PORTS site-specific
background values and risk-based values (hazard index [HI] = 1 or excess lifetime cancer risk: [ELCR] =10
future industrial worker). PRGs were determined using the following steps: :

1. Ifboth the MCL and the background value exist for an analyte, the greater of the MCL and the
background value is selected as the PRG. - : ' '

2. Ifan MCL does not exist for an analyte, the greater of the background value and the risk-based
value is selected as the PRG. ' ‘ ' o

3. If the neither the MCL nor the background value exists for an analyte, a risk-based value is
selected as the PRG.

PRGs selected for this study using these steps are consistent with the PRG selection criteria utilized in the
CAS/CMS Reports (DOE 1998d) with the exception of the following:

] 5
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* The PRG for silver has been increased from 50 mlcrograms per liter (ng/L) to 509 pg/L. The
-PRG value of; ) pg/L mcluded in the CAS/CMS" ‘Reports was a former MCL; however, the
current list of MCLs does not provxde a primary MCL for silver (Ohio EPA 1994). Because a
current MCL does not exist for silver, the greaterof the background value and the risk-based
value was chosen as the PRG. Therefore, risk-based value of 509 pg/L, as defined for the
CAS/CMS (DOE 1998d), was selected as the PRG fOr sﬂver

¢ MCLs and PRGs are not established for gross .‘al-p'ha and gross beta. Instead; PRGs are
developed for radiological contaminants contributing to gross alpha and gross beta activities
such as uranium and technetium, respectively, High turbidities are believed to contribute
historically to elevated gross alpha and gross beta activities in samples without corresponding
high uranium or technetium levels, respectively. Background levels established for gross alpha
and gross beta were used as screening levels for this evaluation.

Because analyte background values differ for the Gallia and Berea aquifers, PRGs were developed for both
Gallia and Berea wells.

3.  TURBIDITY ANALYSIS AND COMPARISON

Turbidity in samples can bias metals concentrations because naturally occurring metals in the suspended
solids are liberated upon acidification during sample preparation. The relationship between turbidity and
metals/radiological values was examined by comparing RFI groundwater sample data collected using bailers,
and metals special study data collected using low-flow sampling methods. In comparing the turbidity results
obtained during the RFI versus those obtained from low-flow sampling events, the first round of low-flow
sampling showed a reduction in 94.3% of the wells and the second round showed a reduction in 96.5% of
the wells. The results are shown in Table 3.1.

The results for the constituent-based turbidity comparison are presented in Table 32 For the purpose of this
evaluation, the only well locations considered were those that had turbidity and constituent analyses
performed in both sample sets. Turbidity values decreased in Round 1 for 94.5% of the wells and in

Round 2 for 99.8% of the wells.

The results of the comparison of metals and radiological parameters derived from bailed samples collected
during the RFI and low-flow sampling Rounds 1 and 2 are presented in Table 3.3. In general, metals
concentrations and radiological activities decreased in both rounds of low-flow sampling for 82% of the
samples. Antimony, beryllium, thallium, and uranium yielded minimal detections in corresponding RFI and
special study wells; therefore, no conclusions related to these parameters can be drawn. Gross alpha activity
and arsenic, barium, cadmium, chromium, cobalt, nickel, lead, and vanadium concentrations decreased in
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Table 3.1. RFI and metals special study turbidity results (p. 1 of 2)

F-03G 41494 - 8/28/98 | -3/23/99
LBC-PZ03 11/4/93 >200 | 2/12/98 2 . 8/6/98
LBC-PZ06 | .11/5/93 >200 - 2/12/98 7 ..8/6/98
JIPRCL-01G | 1/12/94 25 . 11/4/98 13  3/23/98
X120-03G | 11/17/93 >200 - 10/14/97 . 48 - 9/18/98
X120-05G 1/31/94 >200 10/2/97 5 19/21/98
X120-08G 11/20/93 |  >200 . 1/28/98 - 10 9/3/98
[[x120-10G 11/20/93 >200 10/2/97 8 . 8/18/98
X231A-04G | 11/19/93 >200 - 10/3/97 55 ;4 8/31/98
X231B-11G | 11/21/93 187.1 9/30/97 E 8/17/98
X231B-19G | -11/20/93" >200 - 9/27/97 1 | 91/98
X342C-01G | 4/13/94 >200 - 8/26/98 2 | 3/29/99
- |1X533-02G 4/14/94 - >200 8/27/98 28 | 3/23/99
- IX630-01G - 4/8/94 43.53 8/21/98 3 3/25/99
i X630-02G 6/3/94 106.15 | 8/21/98 S22 - 3/26/99
X630-03G 6/3/94 >200 . 8/21/98 6 3/26/99
X633-04G 11/23/93 22 9/28/98 | . 28 3/26/99 »
X633-07G 12/2/93 >200 8/27/98 18 3/29/99 -8 .
X633-10G 12/6/93 >200  9/2/98 - 33 3/26/99 25
X700-01G 12/2/93 71 2/13/98 6 ©9/9/98 | 1
IX700-02G | : 12/3/93 >200 2/23/98 80 